Fat tolerance tests with radioactive triolein were performed on a group of patients with coronary atherosclerosis or hypercholesterolemia, and significant differences from normal subjects were observed. The mechanisms and implications of these abnormalities are discussed. In 1949 Thannhauser and Stanley reported a method for the study of the metabolism of neutral fat in human subjects utilizing 1131-labeled olive oil.l6 It had several distinct advantages: (1) the required amount of labeled fat was small and well tolerated, (2) the radioactive iodine was easily measured in the serum, (3) the proportion of the radioactive iodine that split off the fatty acid molecule could be determined and information
18x ing vascular lipoidosis has been linked to an inborn error in fat metabolism. The observations that atheroselerosis and hypercholesterolemia frequently coexist,l 2 that both can be produced in animals following cholesterol feedings,3 and that atherosclerosis is unusual when people eat little animal fat, favor this concept.4-5 The unusual physical state and the abnormal ratio of certain circulating lipids that have been noted in patients with atherosclerosis,9-12 as well as the increased cholesterol content of the actual vascular lesions13-15 also support this view. However, in spite of these and other subtle correlations, an unequivocal relation has not been established between atherosclerosis in man and a disturbance in lipid metabolism.
In 1949 Thannhauser and Stanley reported a method for the study of the metabolism of neutral fat in human subjects utilizing 1131-labeled olive oil.l6 It had several distinct advantages: (1) the required amount of labeled fat was small and well tolerated, (2) the radioactive iodine was easily measured in the serum, (3) the proportion of the radioactive iodine that split off the fatty acid molecule could be determined and information From The second fraction is derived from the splitting of the iodine-fatty-acid bond during utilization. The concentration of this inorganic fraction depends upon the rate at which the fat is utilized and the speed of renal excretion. The influence of the thyroid on this fraction is negated by the use of blocking agents prior to the test meal.
The technic for this test has been described (whole blood radioactivity). Another aliquot, treated with potassium iodide and trichloracetic acid to separate the lipoprotein-bound iodine, was also assayed for radioactivity. The total blood volume was assumed to be 7.2 per cent of the body weight. With the given activity in the 2-ml. portions and the calculated total blood volume, the total whole blood and lipid blood radioactivity were determined and expressed as a percentage of the initially ingested fat.
The total urine output was collected for 24 hours after the meal, and was also assayed. In some cases, stools were also collected over a 72-hour period.
A total of 50 patients was studied; they were divided into 4 groups: Group only the total blood radioactivity at the 24-hour period.
At the peak time, signiflieanlt differences existed between the normal subjects and the patients with coronary artery disease (p = < .05), as well as between the normal and hypercholesterolemic subjects (p = <.001). When coronary artery disease was present concomitantly with elevated cholesterol levels, these differences were exaggerated, especially in the case of the lipid-radioactivity values.
At the 24-hour interval, only whole-blood determinations showed significant differences (p = < .001) between cardiac and noncardiac, and normal and hypercholesterolemic subjects. The values for the 24-hour lipid-radioactivity and the lipid/whole-blood ratios, showed variations difficult to evaluate because of the small magnitude of the counts involved, whereby minor changes could produce marked alterations in the ratios.
Possibly even more significant than a comparison of the mean values of the various groups studied was the recognition of the in- (20) per cent) also exihibited some abnormality.
DIscussIoN
In the present stu(ly attention has beeni directed to certain specific aspects of the blood radioactivity curve following the ingestioni of isotopically labeled fat: (1) the maximum height of the total and lipid-bound ra(lioactivity, (2) the time required for these levels to be reached, (3) ally high blood levels of total and lipid-bound radioactivity, delays in attaining these concentrations and abnormal 24-hour retention. In many, in addition, the lipid/whole-blood ratio showed that a major fraction of the radioactivity was present in the organic fraction. When coronary disease and elevated cholesterol levels were present at the same time, these abnormalities were exaggerated (figs. 6 to 8).
Any attempt to explain these absorptive patterns necessitates a knowledge of the various factors concerned.
Under normal conditions, at least 97 per cent of the radioactive fat is absorbed within 24 hours. However, the amount present in the blood at any specific interval is dependent on additional factors, notably the rate of utilization plus the pre-existing fat pool. When' the ascending limb of the radioactive curve culminates in a higher-than-normal peak level, or continues its abnormal rise for more than 6 hours, an increased rate of absorption during this period of time may be responsible.
This could stem from decreased intestinal motility which allows more time for the fat to be exposed to the absorbing surface, or a primary mucosal phenomenon may be responsible. Data showing that the intestinal mucosa is able to absorb abnormally high amounts of a basic foodstuff in certain conditions have already been advanced by Mayer and Yannoni.23 They found that in certain mice with experimentally produced obesity an increased rate of glucose absorption may be present-an apparent compensatory mechanism for the hyperphagia.
On the other hand, abnormally high blood radioactivity levels may result from some abnormality in fat transport or an absolute or selective decrease in its catabolism. The delay in the disappearance of the isotope after 24 hours may be explained similarly.
Thus far the role of the pre-existing fat pool has not been taken into account. It may well be that in certain cases, e.g., those associated with hypercholesterolemia, the abnormal curves are a result of the 
